a84                              APPENDIX.
of the corresponding simple pendulum, and, therefore, the time ,of vibration,' least possible.
To investigate these circumstances for all axes parallel to a given line, through the centre of gravity, let k be the radius of gyration round this line, we have (§ 198),
and, therefore, if / be the length of the isochronous simple pendulum,
/c*'** J* -*)' + «**      i ,'(*-*? h                h                       h     '
The second term of the last of these forms vanishes when h = k} and' is positive for all other values of h. The smallest value of / is, therefore, z£, and this, the shortest length of the isochronous simple pendulum, is realized when the axis of support is at the distance k from the centre of inertia.
To find at what distance A, from the centre of inertia the axis must be fixed to produce a pendulum isochronous with the simple pendulum, of given length /, we Have the quadratic equation
h*-hl**-'k\
For the solution to be possible we have seen that / must be greater than, or at least ecpal to, ik. If / = $&, the roots of this equation are equal, k being their common value. For any value of / greater than sk, the equation has two real roots whose sum is equal to /, and product equal to £": hence, for any distance from the centre of inertia less than k, another distance greater than /£, which is a third proportional to it and £, gives the same time of vibration; and the length of the simple pendulum corresponding to cither case, is equal to the sum of the distances of the two axes from the centre of inertia. This sum is equal to the distance between them if the two axes arc in one plane, through the centre of inertia, and on opposite sides of this point; and, therefore, for axes thus placed, and not equidistant from the centre of inertia, if the times of oscillation of the body when successively supported upon them are found to be equal, it may be inferred that the distance between them is equal to the length of the isochronous simple pendulum. As a simple pendulum exists only in theory, this proposition was taken advantage of by Katcr for the practical determination of the force of gravity at any station.
Uty A uniformly heavy 'and perfectly flexible card, placed in the interior of a smooth tube in the for tn of any plane curve, and subject to nc external forces, will exert no Jircssvn on the tube if it have everywhere the same tension^ and move with a certain definite velocity,
For, as in § 592, the statical pressure due to the curvature of the
•rope per unit of length is T- (where <r is the length of the arc AM
in that figure) directed inwards to the centre of curvature.   Now, the element <tt whose mass is mcr, is moving in a curve whose curvature is
-with velocity v (SUDDOSC).   The reouisite force is —- **mv*0:t, if the fluid moves like a rigid solid, we have reactions against acceleration, tangential to the circles of motion, and equal in amount fo cir per °               - . r. •-, ... J:.^«^Q ^ frr.m tho avis. u heinsi the rateeactions of the parts of a rigid body against accelerated rotation. The fluid pressure will (§ 691) be equal over each plane through thee definition we have given of it above.
